Changes in protein and amino acid content during anther development in fertile and cytoplasmic male sterile Petunia.
Development of anthers in cytoplasmic male sterile (CMS) Petunia diverges from the normal sequence of events early in meiosis. Quantitative and qualitative changes in morphology, proteins and free amino acid contents correlate with this divergence. In anthers of the fertile line (5719), total protein content increases, and SDS-PAGE protein patterns change as the anthers mature. Enhanced levels of three polypeptides with molecular weights of 64,000, 63,000 and 45,000 daltons characterize premeiosis in fertile anthers. Protein levels and patterns from anthers of the CMS line (5707) show little alteration during anther development. Protein synthesis seems to be at least partially blocked in the CMS microspore. The 63,000 and 45,000 dalton proteins are not present, and the absence of any unique protein(s) in the CMS line argues against a virus as the causal agent of CMS in Petunia. Analysis of free amino acids from anthers of the fertile line shows levels of proline and pipecolic acid 2-3 and 10-20 fold higher, respectively, than in the CMS line. The amino acids incorporated into proteins show no such differences; analysis of protein hydrolysates shows similar levels of each amino acid in both fertile and CMS lines at every developmental stage examined.